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= (54) Title: NOVEL OXIDASE 

(54) jSMa)««i: »m*^i^^—ti 

^ (57) Abstract: It is intended to disclose an oxidase gene which is useful in diagnosing RA and screening a substance for treating 
RA and/or a substance for treating arthritis deformans. It is also intended to disclose an examination method which is useful as a 
35 method of diagnosing RA. Further, it is intended to disclose a method of screening a substance for treating RA and/or a substance for 
^ treating arthritis deformans with the use of the novel oxidase gene as described above. It is furthermore intended to provide a process 
^ for producing a medicinal composition of a substance for treating RA and/or a substance for treating arthritis deformans, which can 
O be obtained by the screening method as described above, containing an inhibitor for the above oxidase as the active ingredient. 

S2 (57) Stt: RAflOl^Bf. RAj&«ffl«!lK&t;/Xtt«»ttHfilIifeJ&«ffl«aSa)X^ U 

O -r*c<ticj;>5RA.^«ffl!B3S&i;/X(*IEJI^ttHffli«i/^«ffliaK*x>7 g-- 
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m ^ 



-a^^vrs K-T-T->i^3?^U:i"5^Kg>^ (NADPH) + Ifl* 
$LrL^-So L36^L. C(DS^^lc.fc-i) ROS (DiaiH^C^J^tt^ >/^<?J§^ DNA (D^ 
t^y^m^^. ROS ^^^-r^ NADPH Tl-JF-i/^-- tfl*^<^^^*^:^*ttl-^^'^^ 

-^5. m&com^iz^ijti^'kmmzn^-t^ nadph tf^^T^u-. 
N0X1 tmi^^m^'&^-r^T^ymw.mrsmw.m'^zi'- Kt"€>^»iB5iji::o 

l^•r(i@>^^(7>®^)5^fe'5o ^— X(zfc^^■CT<7-b*y va AFl 66328 
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(GENPEPT) . AJ438989 ( GENPEPT ) . HSA438989 (GENBANK) . AFl 27763 
(GENPEPT) . AFl 66327 (GENPEPT) . Q9Y5S8 (SWISSPROT) . -BlXS Q9WV87 
(SWISSPROT) tLT^M^^^h,. tm^-XM^. ^^■sm^^ !|#^S:iJt 2 

N0X1 t^wi'^om^mmmm^^. ^mmm-h^^^m.mc)m.Mz.mt>^^ 
RA it^mmm:^^^(o^M^n-to. mw<Dm^. mbs. m^s 'mm^ mwium> 

^^_p^i^>-l (interleukin-U lL-1) . >(:y^ — u^^>-% (IL-6) . -< 
^^_p^i^>-8 (IL-8) . >r >^-P-r^>-12 (lL-12) . 
>-15 (IL-15) . Vdi — P-r^>-18 (lL-18) s ffl^iS5E@^af (tumor 
necrosis factor-of. TNF-a) UEa>^m.m'-( h*^>s -m\tm.m (nitric 
oxide. NO) . 3f PX^ (prostaglandins. PGs) U ii<ommM^t<^ 

-Slg^H^-efe-S NF/cB ^5Stt^b•r^-i:*<»le,HTl^So NF/cB (cJ:y^^e 
(t -5 9 ib ^m.^-^^ h*'r>i:Lr^e>+t^TNFaf (ita RA ^0)^6*1 

cox-2 (* RA ^m^mi^^oy^mmcoi^t^t Lrj£< Bl^(c^5l^T^,^*^$;^^T 
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(t%m^:^^:M^) r ku> K • > ■ -7=1 Pi;*;u ■ ■b--<x>7.arends 
In Pharmacological Science) J . (^i^ll) , 2000:^, mim, p. 119-120 

itm^:Xm2) r:7x7^u— *>a > ■ ^zf • a— peT> ■ /U^^s^^u • 

V-y-x-T--f — (Federation of European Biochemical-Society) j , (MM). 1991 

^. ^281 p. 9-19 
(l^!t#i'FS:iK3) r;^>r^-V- (Nature) J .(^S). 1999^, m401#. p. 79-82 
(l^4#^S:i)^4) r-b-^x>X (Science) J (tKH) . 2000^. II287#. p. 138 

(The Journal of Experimental Medicine) j A^m). 1991^. |g173#, p.569- 
574 

Current Pharmaceutical Biotechnology) j A^M), 2000^. ||1#. p.217- 
233 

(l^«NFi^S:il^7) r4'--f ^-V— • Ulf^.— X - Ay Pi/— (Nature Reviews 
Immunology) J . (^S) . 2002^, m2#, p. 364-371 

(l^«l#it:StiX8) r-tP . i?-^'— iJ-^U ■ tI-:? • /^^':^Pv*;i''tr5;^ hU — (The 
Journal of Bio logical chemistry) j . (*S). 1993^. S268#. p. 11380-11388 

(l^!t#i^S:ilt9) rr— X^-f ^-r;^ • TVK- •J't^-^^^^XA (Arthritis & 
Rheumatism)j . ($RS), 1999^^. m36#, p. 1681-1690 

it^^^'XmO) TT— X^-CT^X ■ T> K • 'J^^^^XA(Arthritis & 
Rheumatism) J , (^@). 1998^. ^41^. p. 1591-1602 

(l^4^flFXi){11) i?x— • 7»v^X:7:i— K(J.Axford)«i, T^xw'i'^ 
(Medicine) J . (*@) . 'y^'t;xjb-9-^-tr>X(Blackwell Science), 1996' 
^, p3. 18-3.22 
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J^.>^_^f (Noxi-b tm-t^) T&Bi-±^m^\t:M^-t^zti^m^\^fzo $e> 
(c. Noxi-b ins^i*. m'^xm^mmmmizitmmi.xishi'. ra mm&^m 

jRf& (PGR) :^^'<^-^ffli.^^-i:i^c):y u mmmtLx^mti:mM:f5m^'^ 
fgicLtco Jin^T. Noxi-b me^^f'iffl-r^-tci.fcy RA T^^mmn^xsy:^ 
itnm'^mtis^^mmmm<07.<7*)-:^'><f:^m^mm[.tzo Noxi-b a<^^l-c 

l^3£j:l^«(C^:^Lr NOXl-b iimmLXl^^mmziSl^X. RA •Vi>^}|^14ilfiP^ 

nmit><m:^l:iyLmi.Xl^^^t. -O) GOX-2 TNFaf<D^^/C5t(* 

NOXI-b Ril^^J(cJ:yRim$^t§Zi:$^€)A^I:lLfco Cttt,©^^. iTm:t^i' 
^-Hf NOXI-b. RA <Dmmi:^^mi-sm^ysmikXS RA J^^fflJ^aSSt^/Xtt^J^ti 

[1] (1) lB5lJ#^2t?a*tLi)r5y^iB5iJ^^^. lll&U't7T5^ 

[2] gB5iJ#-^2-^a$*L'5T5y®iB5ij*^e>^i:§7K'J^:^^ H\ 

[3] [1] [2] lc|5a(D7KU'<^^K^=J-Ki-^7KU5?^7U3l-^ 

[4] [3] lz^m<07\^^J>^^\y^'^\^^^^^^^<^^—- 
[5] [4] (z|2Sfl>^3K'<'5'^— 

[6] (1) ^mmiztsif^. 

i) [3] {z^mcom&mm^'^ty^^^^ 5:1* 
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[7] i) [3] (C|BS<D^SiB51i$^t?ii<5^^s Xl* 

[8] (1) [1] ©L<tt [2] iciBSa)7H'j^:^^K> xttia5>J#-§-2-ea 

[9] [1] ^L<(* [2] (ciBS<07KU^:^^h\ XI*iE5iJS-^2-e^$*L-i) 
[1 o] [8] XI* [9] lc|E«a>x^'J-->'^:^5i$ffl^^■cx^u-->^ 
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rnmrn-^- 2 f3^k>tji^ Noxi-b (D±m7^ymmmRif^mm^^—\^'r^i&^ 

GENPEPT RXS GENBANK (zfcL^rT^■i2 v a AF166328 ^ LT2|5:^BJ(D 

N0X1-biH5lJ<i: 1 TS/^. 1 i^^mtii^mmiJ^^m^ tiXl^^o *tc. 7*-^^ 
-X GENPEPT JSlU GENBANK (cfclNTT'^-b v a AJ438989 Sl^ HSA438989 

iL-C:$:^eB(DN0X1-biB5>Ji: ZTSy^. Am.mmt<i^mmi}^^m^^Xl^^o 

^ [^fMi^mm^'^mt^m&m. (iB^j#^ 2 o^m 432 mtm 433 sofbIic 49 

T 5 ^ MA^SA) A^-x—^f X GENPEPT (cfcL^-CT'^7■b v a AFl 27763. 

AF166327. $»^— X SWISSPROT lcfclN-CT^-b':/'>a Q9Y5S8, Q9WV87 

t LXmmiStl. Science287 : 138 ( 2000) . Nature401:79 ( 1999) s 
W002/06515 lc#g^^:t^rL^'5o ^tz. ^^I^CDtH'J ^^f^ Ki:^t^ffll^14^=&-r 

^mmn immm^- z om so mtm si momiz le Ts/^Ti^^A. m 432 s 

i:^433#a>l!Sll^49 75y^;b^^A) A< WOOl/96390 fc^'g•$;|^Tl^i>o LA^L 

T(*iaS^tt■rl^^i:L^o WOOO/28031 iZlt. ;$;f|0J(7>7K «J ^^^^ K t^L^ffil^tt^ 
^■r-SmSM (IS^JS-^ 2 0)11 432 433 mofUlz 49 T 5 ^ ^*^fiA) 

sMPi^^r?i><>^ ly-y hxitmmmmz^\f^mmm&M<ommitmmLx:fs 
Hjb<. RA (Di^H-ea&'S TNFofj^t; cox-2 mmm.^yzMts-&^if^'si)-'tm.m^Lxts 

P,-r. RAa>:|^fi"^RAJ&«|0!><^6*li: LT^^fflt-fc-S.!: L^olt^tt'Sirt^o 
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mZlts N0X1-b5l^*fflliaf3fclt-5C0X-2 mRNAa>^3S-t;^iDPIlcJ:§|SW$^-r 
HA!*. N0X1-b^^JSBflaf::fclt'STNF-Qr mRNA<Z>^3^Ji#tDPI(::J:-5lia^^^-r 



) 
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Tilt. (1) PGR Sfflt^f=:^^. (2) #J*a>mfe^X^M¥Ji {■rtjit>-^ cDNA 
#iaat:&J*l::otNr(*, if^l^^fl)^^-^^^'^^^ WOOl/34785 (r>UmtW\mz 

W(D7Kg^:^^K (^5!i?Li* Nox-ib gSM) . ^^^^(omBi'f-i ^:^nm<D^ 
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ifilliJSJ*: (PGR) (c#^L. ;*;^0J(D7KU5?<7 ixTt-^ K*fc(*-?-0-gp^#-l)C 
-e, lii|(iLfcii<E^3&< RA il#^l#mfi<Ilc|il^Lrt^§*^SA^^^5>J^I^IIJf6^5lJ4fc 

mmnm^<? ^ —[t.\'SimMWi%mf^(o%m^<p ^ -pcdnas. i/h i sb^^ txnas 

^ o 
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^^(D-if-^ZfJVlz^mmiz: NOXl-b Hi^mmLXl^^Zt^M.mLtzZtti'^i^. Z. 

[1] ^mmizisif^^ 

mmm^^^. Lt^^ts Rkmmnmm\z^m-t^7n'j^zf^\^i x&^m^). n 

lzmM^^^=hO>Xlttj:l^iiK mm^m^. L < f*97%Jsl±. MlcJeF*L< 

tats. :^^$Q$lc^it^MiB rfgpt^j ^f^^ BLAST (Basic local alingment 
search too I ; A I tschu I . S. F. . J. Mo I . B I o I . , 21 5, 403-41 0. 1 990) i^M iz^ij^i^ 
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Tr^n^'yA^} tLX Tblastpj 
TGaptf ACostliJ ^ roj T?. 
rGap#:gGostfilj ^ TOj 15. 
riWatrixj t LT rBL0SUM62j $s 

[1] icfcit'Sii'e^ (i5ijK.(*Noxi-biae^) <z)fg^u^;u$i!is-r'5 

N0X1-biieT-lc/W::^'J^-rX-r'5)DNA$:^^-r^-i: LfrJtfe^li'l'I 
'|5lJx.(^mRNAI|^ffll^TjIlJ^■r§i::^:*^ai3fe§o mRNASa>iiJ^f±> ^n^<0^ 

Wicli. l|j!iSi5iJ4lciBmo):^>il::d:y^J^-e^§o :*;f|0J(DRA<D^fi:^5£l::ffll'^ 
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) lc^-:5l^riStItT?#i»o »*L<(*. iE^JS-^5aLl/:iB5iJS-f-6lz|Bm*ttfc 

S^fcoixr. J;y^a:Kl35:<@«f$ffaci:A<Rr^-efc-i)o PCRJii|ig^^^-j£<t 
LTfi. -Mx.^. ABI PRISM7700 {T'^'y^ K/^-T^d-i/X^AXtt) 

*^BJ(DX^ U-->^ffl7K'J * L < (iNOX 1 -bg 

't;xx^>:^p-;x-f ^3S>mSfe. ELISASfe35:if$fiJffl-r'5c:i:3&ttti3l5-So 
[2] lzfcl^■ctt. X@ [1] 'ef#€)+Ltc^]SL/^;uiM;^#fci3(t'5^ 
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<f)5m\^. TIBXg (i) ~ (iii) ^^tRgy. «^(cK^$;fX'54,a>-C*l±>£cl^ 

mmoym^tLx. :^ox^<f'y>i»<0'^mmmtLx^ii>ti^ cox-2 it ra 
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K0!)-o-efc^N0X1-bfi^<DR0SlcJ:^^^bii7c$iJ^^:rt'LTC0X-2SmNFQr7b^ 

iz ^ y cox-2^]^xi;/x(*TNF a ommmmtmpi^^^ ti^o *^b^# e>*^m 

^I5mit. TIBXg (i) ~ (iii) ^^t^RSy. mzm^tSti^'hCOXlttJil^ 

(ii) MiBTKy^:^^ Ka>jgi43&^p^^?5h'^*^s*^^^*T"r^x^. Sit; 

(Fiona H. Duris?). Clin. Immunol. 
Immunopathol., 73, 11-18. 1994) ^fflL^'S:^)=6lcJ; y ^rtCd C i:A^T?#§o * 

(a) it^-±it^tfy:^m 

(b) Ib^^p^JS 

(c) m^xe>mi^pfe(ESR)2fe 
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(a) ^b^-^<b^W^/*£ 

□ACM5u)i^fiJfflLt=x^u-->^:^j*. (i i) - h p :?^u-x h 7 'J 

•!7A (NBT) (Dm7t^mmLtz^<?*)-:^ly<f:^^^ (i i i) 7K5§tt7^h^y 

ACM7n^l^«fc§^tH(*^HbMi/ h<7 PixCA<g7C$*t^ i:550 nralc^lMRUXS-t 
-DmTtmizmt^^^t^mmi^fctOX'^^ (J.M. lUlcCord and I. Fridovich. 
J. Biol. Chem., 244. 6049(1969)) „ NBTil7cj*liNBTA<02-(c<J; y S7t$*t7K^ 
j§fl4<O:^;U-7|x;U^-9'>(i3RJ|Xfil:^560nm) ^±CS:it ^mm Lfc*(D-efc^ (C. 
Beauchamp and I. Fridovich. Anal. Biochem.. 44. 276 (1971)) o 

i^_3_^_.>g JSIS^. 550nm(Di!R3feE$il'J^"^^o IS^ij^M^^Jin Ltc 

^•&l=s ^TuS^Ofe^jb^Wl^tttl^. tlJiBISI^tlMI*. *^iBG)X^U-- 

L < 1*0. 1 fi mT<0^(Ot:miir^^tiim'^ L-t^o 

(b) it^mtftm 

it^mftmtLxit. m^it (i) ':7S7t^^;u;U*>3^x'J>^Si*:^flJfflLf= 

■r'§)-«t^^lffiLfc%<DT*&^(Goto, T: Pure AppI Chem. Vol7. 421-441. 
1968) „ ;U5>'-;UJ£l::J:<5«ia3(*T;U*U7Kj§jS-e. O^i^tzm^QzO^^TX 
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HOC I . KaFe (CN) K^S Fe^^. Co^^C ^{z^^it^tlXT ^ ^ y^-Jl^Mi^T - 

L t= t <Dt? fe -5 (Roswe 1 1 . D. F. et a I : Method i n Enzymo I ogy , Vo 1 5. 409-423. 
1972) o 

(o) m^>^tf>*>ii^3fe(ESR)5£ 

1-eP'J>-N-;j-^i/K(DMP0)"efc^ (Y. Moda, K. Anzai. A. Mori, M. Kohno, 
M. Shinmei and L Packer, Biochem. Mol. Biol. Int.. 42, 35 (1997)) o 
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Terrett. N. K. t,. Tetrahedron. 51, 8135-8137, 1995) lcd:o-r#e>*bfc^b 
-^mn. fc^UM*. -pT—^^-^-f^y^-^'ii (Felici, F. h>, J. Mol. Biol.. 
222. 301-310. 1991) tdiif^mmLX^l&^*lf:i=7>^Jx-^Zf^\^n^mi^% 

^/^(ct^feoT, ^jstt^c^^isum^^^^jn^i- m^it. m^M> mmwis 
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mn<Dtzib<Dmwmf&mt. m^\t. mmm. mmm. vP*i/:^^J. 
\ik9\'0mmL mxit. umL i^mm. "^m^. ^m^> jLitmmm^^mt 

IS-^sli. ^^J5K^. :*:^?«<DX^U-->^:&/^I^«fcy^^^5jT'* 

l^r. 1B(30#m 1-lOOtng. Jlf*L<(*0. l-SOragtffe^o I^^Pi£#fl>ii 
•a-. /^lt^iJfl)J1^15(*H 10(co#O. 01~50ing. Jff*L<l*0. 01~10rag-^fcSo 



ai. "Molecular Clonlng-A Laboratory Manual". Cold Spring Harbor 
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Laboratory. NY. 1989) ^(DiH5^^#ll®J^-^T;i/A?»Mm^l^^f*<Z>^-i 

A (open reading frames ORF) mmcO^M 

^T<f >1±(0 RNA tttb^'y H (RNAeasy Protect Mini Kit) ^ffll^T^J^IfiSS 
^±0 RA E#S3l57i)i^^flS CHS-RA) mRNA ^iffiML. 'J 3f H 

1 1 (SUPERSCRIPT First-Strand Synthesis System for RT-PCR) (Giboo-BRL 4±) ^ 
ffllN cDNA |cfeg|-r-l)Zi:[s;<fey<^SiLfc^^S!i<D cDNA ^^mt Ufco IBJUS^ 
3 tiB5i]#-^4t?a$*t-5 N0X1 (O ORF (Dil-fiiJ^a- K-T^^U =f DNA $^fi6L. 
DNA ;K'J^^— tf (PLATINUM™ Taq DNA polymerase ; ^ >tf h P i?x >%t) ^ffl 
t^-C. 94°C1 ^(D^s 94°C30 ?J>s 55°C30 68°C3 i^(DV-^ <P )\^^ 35 1110) PGR 
SfB^fTofco ^<DRJClc<i:y#e.*uf= cDNA ^^P--></-^^^- (TA <7 P 
; -r>ehPi>x>%t) l::SA (N0X1 ^^^-) i^T^Tj-Jpi^ 
Si-)£(cj;y ABI3700 DNA i/-- i7X>-b— {T'^'y^ 
AXa) -C^iffLs ORFlB^J^^^Ltco ZCDa^Sq^^ N0X1-b <t«#Itfco ^it 

N0X1-b<D0RFiB5lJI*N0Xl (Genbank T^Hz-y i^a : AF127763) <Z)S433# 

(iiife^j2) mY.^-b±^0B!F <D<7o—-><ftm^Mmmzf'y:^^ \^(Dmm 
mmm'i-(^wnLtz Noxi-b ^-j^^-^ egoru xhoi v^mi.. mmnnm^ 

<7^- (pcDNAS. 1/HisB: ^^xe^Pi^x^tt) (D EcoRU Xhol SP^(z|iALT. 

5 K pcDNA3. 1/HisB • NOXI-b ^^fiKLfco 
(HJSiJiJ 3 ) HisB • NOXI-b 0Wimm^^'(i(Omm 

LT 12 mmm2\z^i^xwm\^tznmy^:^5^ k podnas. i/hisb • 

N0X1-b ;&t|f3S^<7^»— pcDNAS.I/HisB t:. H^>;^:7x^ *>a >iit^(FuGENE™6 
Transfeotion Reagent: Pi^ 3. ttM) ^fflt^-Cj^#ti**l^«ei'V NIH3T3 ^Bai::^ 
ALfco K#Am 12-16 ^F^-Ci^ife^^^Jfiljtlcgj^&Ltcm. *e>(^ 48- 
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60 B#PBllgS^«Lt=o SASBfla^ PBS V^^^. SDS ^Z^ZfJW^yyT- 

(s.B) T'HiJixLfco s.B^lzu^m:^nt<n^r^zt^m)^^m&mtmx^-b 

M&^^M<0 C 5|5^1H5iJ$xe h— L-C^m-r-Stni*: Ct^-y-^rta MOX taf* : 

|51JRLt=-hlHS.B^SDS/4%-20% T<7'J;i/T5 K>f;U (B-'(k^mp°ptt) l^mm 
»1cilj (^Tclfem 73^p-:;i^'r >yse^fflt^T PVDF M(5'J/-HTtt)(3fe¥ 
Ltzo iK^f^O) PVDF jl(c:^P'y^x-X (:^S2^M^^±) ^»Lr33^0*v^ 
e7|-5^>^b«t;-9-^ta IgG i5i{* (M2 ; i^^^tt) . mnt>^lSy^-t- 

$-t±tco J5P&=^. ECL '^7X7^^' VZ^^P'VT^-r V^=^ttli^:^'rA (7-7i/-vA:7T 

^ffll,^-CaMSe(D^^^^it^Lfco pcDNA3.1/HisB-N0X1-b 
S|ffl)iaj:y#/i:-b->3f;Ulcli, 52±0.5kD <D/^> h^t^mm^^tzti^s 

^-^AiiBScfc y =^tr-9->>^;nc(*/^> Kf*i^tb$H-r. pcdnas. i/hisb • noxi- 

b # AS^BSl? H I sB • N0X1 -b i!i<mm LXl^^Z.t ti^t>ti^ -=> tz o 

(Cell System-SS cells) A^e>S^S^(7)cDNA^^IBiLt=o iB5im-^5 iiB5iJ#-^6 

®^AS*<D6--9->::^^u (#ilMcDNA^1. i/io> i/iooa)#5B?^^-e#3K 
Lf==t<D) ICj^LTDNAtK'J^^— tf (rTaq DNA polymerase; K#^^4±) ^ffl 
UNT. 94°Cl^a>^s 94''C10S>. 55°C20fj>, 72''C30#<Z>+l-'r ^;U^45Ih1(Z)¥^« 
WRT-PCRJSS&^ffofco iB5iJ##5-C?a*JK§:^^^"^— BBflJtts N0X1*^x:^^ 
-ri/V^T'!? h$*ifc}flifi!J<i. ■r5ti:t>*>N0X1^SSa>||432#@i:ll482Sa$ 
Jg^Jj^LtcSP-li^^- Kf UtI-^ KiB^J-^fey . J:oTN0X1$EfilL5t^:l^iB 

JijTffc-So =^or. iB5iJ#-^5 i:iB5iJ##-6lCcJ:'i)P0RMiK3liN0X1-b!|#mM^C=t» 

(EtBr) ^fe(Zc):yDNA$:g|ffiLfci:C:?). N0Xl-bi:^^$*i^-9--r Xfl>/<> K 
3b<RAii#SS5<D-9->::^;uTM*^a6&;h.fcA<. M^A<z>-9->:^;ui?l*^i^>i»:: i:*^ 
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t=o RAll#S*a>-9->^;Ui:«i«AS*(7)-9->-:^;U<i:T-EtBrT-^fe$*i'S 

Nox1a>/<>Kal3^^bl*^a^)e>Jf^ni:A^•^t= mm . c:4ip>(Dci:j:y. 
3&<^e>ANi:^j:ofco 3^iiiiSi5'JlBmco:^i£-eRA^»f(D^^«^Rrtl-efe^;it 

(Hlfe^J 5 ) NOXI-b <0 ROS 
HifiiJiJ 3 -e^ Lfc NOXI-b ^^l^fla^ffll^Ti/ □ A C 3S5c^l3<fc y ROS M 

^SSiBSt NOXl-b %mm^t: 96 :?^(DiBflaJg^ffl^;u^t7x;U3f h (■7;u^'t7 

x;u:fu-Ki:iiiS-r) o.5xio«wioo a/ l/:A:(Dil|^•^iltl^fco $tji2^Bg^ic 
:g.^^^{L-|s|c^$l^r 4.62 mg/ml ©i/ h-J? P A 0 ^ lOOjU i/:;t*px.r?:g-&Lfc^-7;i/ 
^'t7x;U7^b— h y— l^-b^y h L. 550 nm (DiR^^JS^^^MI-I'l 

^Lfc, 1 B#FB^^CD«i[ii^Ill2[C:^Lfco -^-CDlS^ NOXI-b fl^«(::*5t^r I* 
^^/7^_l^3^j|iaaa(ctb>tsi^35s: ROS S^jStt^^-r^::i:A^^e>*MC7Si:ofc„ 
*/r:Za>JS14(d:. NADPH Oxidase ES^HJi: LT^ e)*!.^ Diphenylene lodonium 
Chloride (DPI t^t) 1 juM K<7PA C ^*na) 30 ^J-fJlcUnx-^CtlcJcy 

:)^'^<mmtM^t-h^^t^'ofzm2)o c*i,^(7>ci:ic<fey Noxi-b i* ros m. 
^jStt^WL. -^ecDjstttt DPI izj:yBas=$4x^ct*<^b;{)MCJEi:ofco ^mm. 
^j<Di!j^^icj:y. Noxi-b <D^'&^mfs\thmn^7.^')--><f-thz.tti^'Q 

{.mmm 6) Noxi-b nmmm:^^^ it § cox-2 hirna <omm±m- 
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m'^i^^^oDmt:imLtzo mmm^9tmmm^'i ox^m^Mm-zmmm 
fsimm^^-^-r^^o-^zf^^-^-^^i^^. ^^^^-nmm^. Noxi-b 

mmmfi^m^<D^-^>:fMzM\^xmk7tsiJ ^^—a Crlaq DNA polymerase ; m 
$45Il|(DRT-PCRJ5J;S^fTof=o ?m^j!^m'&TiSa-7.^Mzm^^^L. EtBr 

— a*G)-b->:^;ud= y ^,N0Xi-bS^<D-9->:>';u-e^ u < ±^-r irjb^St^'x?^ 
(S3) o -ys. =3>Ka— ^U-efc-S. lB5iJ#-^7 tlE^im-^ST-a^^u^::^ 

A^o-C^^^ ^ -^3^ffflB&(c>5* NOX1-b^3^iHBai*COX-2^i^»;b<^mi::/Cjt 
L r l^ ^ ^ i: €> A^ t Jfe o o 
N0X1-bia^mt?a6SDPI ^iS^jBltl ju MtJEt-g) * 5 izNOXI-b^lifl&lc^ijn 3 

3a:ofc(S3)o cox-2^^sl^7!)^DPllCc}:ypl^$^^tcc:i:7^)^e>. mx^-bm^<o 

iB5lJ#-^1 1 i:iH9iJ#-^1 2-ea^*tSTNFaf1#mfi<l>E»:iB5lJ^=i-K'r^:^P-- 

||J£WT*ii^Ltc#cDNA-9->3'";U::^LTDNA7K'Jj><^ 

—If (rTaq DNA polymerase ; -M^mmm ^fflt^■C. 9rcl^(D^> 94°Cl0fS.\ 
55'^2Oj0>. 72*'C3Ojp>0-9--<'^;U^45lHlfl>RT-PCRJKI$:$ffot=o PCRJSJJ&il^^T** 

<h?Qmm\zni^x\t.'&^^^-nwm. \im-^mmm^^^(o-^>-:f}\^mz 

NOXI-bRa^^pj-C'fc-SDPI $1 // SBtF^^SkS-T^ i:TNFaf ^laig^Tb^Ri^^tt^ 
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WanmmmitWUz^ imm^*i^::-tf)^^'h. N0X1-ba*(DR0S(CJ;€>^<b 

jtii±a)fijfflRrtm 
\>x±s :^%^^^^%<omm\zi^':>xm.m\.fzt\ ^m%\z^^mm^'i>^mi^ 
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m ^ o m m 

2. iB9iJS-^2-c?a*H'i)T5>'MiB5iJA^^'Si>7K'J^::^^ Ko 

3. m^(J!>iSffl1*tc(*. i»^®iSH2{c|Bm<07KU'<3^^K«-=i-K-r€.7HU 

4. iS^(7>|gSl3(ci3S(J>7H'J5^^ U^i-^ K^^tJ^^^-J^^-o 
6. (1) 1«SI#lc33lt'5, 

i i) lB^J#^2-e^$;h.^T5yMiB5>J^fl>4il^'l4A<95%m±T?fc^r5yM 
^•^=S-^^^^V ho 

8. ( 1 ) i»3Ra)®S 1 ^ L < l*m*fl>iEH 2 >J ^If^^. X(*iB5iJ 
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Jim. St; (3) mm7f^')'<zf'^\-'(o^^t:mu'r^^w^m^-r^T.m 
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1 . 



NOXl-b 




G3PDH 
6. 



1 1/10 1/100 1 1/10 1/100 



^ # ^ 
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4. 
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SEQUENCE LISTING 

<110> Yamanouchi Parmaceutical Co. , Ltd 

<120> Novel oxidase 

<130> Y0321-PCT 

<150> JP2002-165612 
<151> 2002-06-06 

<150> JP2002-060749 
<151> 2003-03-07 

<160> 13 

<170> Patent In version 3. 1 

<210> 1 

<211> 1548 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(1548) 

<223> Inventor: Kawakami, Masakatsu 



<400> 1 

atg gga aac tgg gtg gtt aac oac tgg ttt tea gtt ttg ttt ctg gtt 

Met Gly Asn Trp Val Val Asn His Trp Phe Ser Val Leu Phe Leu Val 
15 10 15 

gtt tgg tta ggg ctg aat gtt tto ctg ttt gtg gat gcc ttc ctg aaa 
Val Trp Leu Gly Leu Asn Val Phe Leu Phe Val Asp Ala Phe Leu Lys 
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25 



30 



tat gag aag gcc gac aaa tac tac tac aca aga aaa ate ctt ggg tea 
Tyr Glu Lys Ala Asp Lys Tyr Tyr Tyr Thr Arg Lys lie Leu 6ly Ser 
35 40 45 

aca ttg gee tgt gee cga geg tct get ete tge ttg aat ttt aac age 
Thr Leu Ala Cys Ala Arg Ala Ser Ala Leu Cys Leu Asn Phe Asn Ser 
50 55 60 

acg ctg ate ctg ctt cot gtg tgt ego aat etg etg tec ttc ctg agg 
Thr Leu lie Leu Leu Pro Val Cys Arg Asn Leu Leu Ser Phe Leu Arg 
65 70 75 80 

ggc aec tge tea ttt tgc age egc aca etg aga aag eaa ttg gat eac 
Gly Thr Cys Ser Phe Cys Ser Arg Thr Leu Arg Lys Gin Leu Asp His 
85 90 95 

aac ete aec ttc cae aag etg gtg gee tat atg ate tgc eta eat aca 
Asn Leu Thr Phe His Lys Leu Val Ala Tyr Met lie Cys Leu His Thr 
100 105 110 

get att cae ate att gea eac etg ttt aac ttt gac tgc tat age aga 
Ala lie His Me lie Ala His Leu Phe Asn Phe Asp Cys Tyr Ser Arg 
115 120 125 

age cga eag gee aca gat ggc tec ctt gcc tec att etc tee age eta 
Ser Arg Gin Ala Thr Asp Gly Ser Leu Ala Ser lie Leu Ser Ser Leu 
130 135 140 

tct eat gat gag aaa aag ggg ggt tct tgg eta aat cce ate eag tec 
Ser His Asp Glu Lys Lys Gly Gly Ser Trp Leu Asn Pro lie Gin Ser 
145 150 155 160 



144 



192 



240 



288 



336 



384 



432 



480 



cga aac acg aca gtg gag tat gtg aca ttc ace age gtt get ggt etc 
Arg Asn Thr Thr Val Glu Tyr Val Thr Phe Thr Ser Val Ala Gly Leu 



528 



624 



672 



720 
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165 170 175 

act gga gtg ate atg aca ata gcc ttg att etc atg gta act tea get 576 
Thr Gly Val lie Met Thr lie Ala Leu lie Leu Met Val Thr Ser Ala 
180 185 190 

act gag ttc ate egg agg agt tat ttt gaa gtc tto tgg tat act cac 
Thr Glu Phe lie Arg Arg Ser Tyr Phe Glu Val Phe Trp Tyr Thr His 
195 200 205 

cac ctt ttt ate ttc tat ate ctt ggc tta ggg att cac ggc att ggt 
His Leu Phe lie Phe Tyr lie Leu Gly Leu Gly lie His Gly lie Gly 
210 215 220 

gga att gtc egg ggt caa aca gag gag age atg aat gag agt eat cct 
Gly lie Val Arg Gly Gin Thr Glu Glu Ser Met Asn Glu Ser His Pro 
225 230 235 240 

ege aag tgt gea gag tct ttt gag atg tgg gat gat egt gac tee eac 
Arg Lys Gys Ala Glu Ser Phe Glu Met Trp Asp Asp Arg Asp Ser His 
245 250 255 

tgt agg ego cet aag ttt gaa ggg cat cec cct gag tct tgg aag tgg 
Cys Arg Arg Pro Lys Phe Glu Gly His Pro Pro Glu Ser Trp Lys Trp 
260 265 270 

ate ctt gea cog gtc att ctt tat ate tgt gaa agg ate etc egg ttt 
I le Leu Ala Pro Val I le Leu Tyr I le Cys Glu Arg I le Leu Arg Phe 
275 280 285 

tac cgc tec cag cag aag gtt gtg att ace aag gtt gtt atg eae eca 912 
Tyr Arg Ser Gin Gin Lys Val Val lie Thr Lys Val Val Met His Pro 
290 295 300 



768 



816 



864 



tee aaa gtt ttg gaa ttg cag atg aac aag egt ggc ttc age atg gaa 
Ser Lys Val Leu Glu Leu Gin Met Asn Lys Arg Gly Phe Ser Met Glu 



960 
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305 



310 



315 



320 



gtg ggg cag tat ate ttt gtt aat tgc ccc tea ate tet ete etg gaa 
Val Gly Gin Tyr He Phe Val Asn Cys Pro Ser lie Ser Leu Leu Glu 
325 330 335 



1008 



tgg eat ect ttt aet ttg aec tet get cca gag gaa gat ttc ttc toe 
Trp His Pro Phe Thr Leu Thr Ser Ala Pro Glu Glu Asp Phe Phe Ser 
340 345 350 

att cat ate cga gca gea ggg gac tgg aea gaa aat etc ata agg get 
lie His lie Arg Ala Ala Gly Asp Trp Thr Glu Asn Leu lie Arg Ala 
355 360 365 

ttc gaa caa caa tat tea cca att eee agg att gaa gtg gat ggt ccc 
Phe Glu Gin Gin Tyr Ser Pro lie Pro Arg lie Glu Val Asp Gly Pro 
370 375 380 

ttt gge aca gee agt gag gat gtt tte eag tat gaa gtg get gtg ctg 
Phe Gly Thr Ala Ser Glu Asp Val Phe Gin Tyr Glu Val Ala Val Leu 
385 390 395 400 

gtt gga gca gga att ggg gtc ace ccc ttt get tet ate ttg aaa tec 
Val Gly Ala Gly Me Gly Val Thr Pro Phe Ala Ser lie Leu Lys Ser 
405 410 415 



1056 



1104 



1152 



1200 



1248 



ate tgg tac aaa ttc cag tgt gca gac cac aac etc aaa aca aaa aag 
I le Trp Tyr Lys Phe Gin Cys Ala Asp His Asn Leu Lys Thr Lys Lys 
420 425 430 

gtt ggt cat gea gca tta aac ttt gac aag gee act gac ate gtg aca 
Val Gly His Ala Ala Leu Asn Phe Asp Lys Ala Thr Asp lie Val Thr 
435 440 445 

ggt ctg aaa cag aaa aec tec ttt ggg aga cca atg tgg gac aat gag 
Gly Leu Lys Gin Lys Thr Ser Phe Gly Arg Pro Met Trp Asp Asn Glu 



1296 



1344 



1392 
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450 455 460 

ttt tct aca ata got acc tec cac ccc aag tct gta gtg gga gtt ttc 1440 
Phe Ser Thr He Ala Thr Ser His Pro Lys Ser Val Val Gly Val Phe 
465 470 475 480 

tta tgt ggc cct egg act ttg gca aag age ctg ego aaa tgo tgt cac 1488 
Leu Cys Gly Pro Arg Thr Leu Ala Lys Ser Leu Arg Lys Cys Cys His 
485 490 495 

cga tat toe agt ctg gat cct aga aag gtt caa ttc tac ttc aac aaa 1536 
Arg Tyr Ser Ser Leu Asp Pro Arg Lys Val Gin Phe Tyr Phe Asn Lys 
500 505 510 



gaa aat ttt tga 
Glu Asn Phe 
515 



<210> 2 

<211> 515 

<212> PRT 

<213> Homo sapiens 

<400> 2 



Met Gly Asn Trp Val Val Asn His Trp Phe Ser Val Leu Phe Leu Val 
1 5 10 15 



Val Trp Leu Gly Leu Asn Val Phe Leu Phe Val Asp Ala Phe Leu Lys 
20 25 30 



Tyr Glu Lys Ala Asp Lys Tyr Tyr Tyr Thr Arg Lys lie Leu Gly Ser 
35 40 45 



1548 



1 
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Thr Leu Ala Cys Ala Arg Ala Ser Ala Leu Cys Leu Asn Phe Asn Ser 
50 55 60 



Thr Leu lie Leu Leu Pro Val Cys Arg Asn Leu Leu Ser Phe Leu Arg 
65 70 75 80 



Gly Thr Cys Ser Phe Cys Ser Arg Thr Leu Arg Lys Gin Leu Asp His 
85 90 95 



Asn Leu Thr Phe His Lys Leu Val Ala Tyr Met lie Cys Leu His Thr 
100 105 110 



Ala Me His He lie Ala His Leu Phe Asn Phe Asp Cys Tyr Ser Arg 
115 120 125 



Ser Arg 6ln Ala Thr Asp Gly Ser Leu Ala Ser Me Leu Ser Ser Leu 
130 135 140 



Ser His Asp Glu Lys Lys Gly Gly Ser Trp Leu Asn Pro Me Gin Ser 
145 150 155 160 



Arg Asn Thr Thr Val Glu Tyr Val Thr Phe Thr Ser Val Ala Gly Leu 
165 170 175 



Thr Gly Val Me Met Thr Me Ala Leu Me Leu Met Val Thr Ser Ala 
180 185 190 
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Thr 6lu Phe lie Arg Arg Ser Tyr Phe Glu Val Phe Trp Tyr Thr His 
195 200 205 

His Leu Phe lie Phe Tyr lie Leu 6ly Leu Gly lie His 6ly lie Gly 
210 215 220 



Gly lie Val Arg Gly Gin Thr Glu Glu Ser Met Asn Glu Ser His Pro 
225 230 235 240 



Arg Lys Cys Ala Glu Ser Phe Glu Met Trp Asp Asp Arg Asp Ser His 
245 250 255 



Cys Arg Arg Pro Lys Phe Glu Gly His Pro Pro Glu Ser Trp Lys Trp 
260 265 270 

lie Leu Ala Pro Val He Leu Tyr lie Cys Glu Arg Me Leu Arg Phe 
275 280 285 

Tyr Arg Ser Gin Gin Lys Val Val lie Thr Lys Val Val Met His Pro 
290 295 300 



Ser Lys Val Leu Glu Leu Gin Met Asn Lys Arg Gly Phe Ser Met Glu 
305 310 315 320 



Val Gly Gin Tyr lie Phe Val Asn Cys Pro Ser lie Ser Leu Leu Glu 
325 330 335 
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Trp His Pro Phe Thr Leu Thr Ser Ala Pro 6lu Glu Asp Phe Phe Ser 
340 345 350 



lie His lie Arg Ala Ala Gly Asp Trp Thr Glu Asn Leu lie Arg Ala 
355 360 365 

Phe Glu Gin Gin Tyr Ser Pro lie Pro Arg He Glu Val Asp Gly Pro 
370 375 380 



Phe Gly Thr Ala Ser Glu Asp Val Phe Gin Tyr Glu Val Ala Val Leu 
385 390 395 400 



Val Gly Ala Gly lie Gly Val Thr Pro Phe Ala Ser lie Leu Lys Ser 
405 410 415 



I le Trp Tyr Lys Phe Gin Cys Ala Asp His Asn Leu Lys Thr Lys Lys 
420 425 430 

Val Gly His Ala Ala Leu Asn Phe Asp Lys Ala Thr Asp lie Val Thr 
435 440 445 



Gly Leu Lys Gin Lys Thr Ser Phe Gly Arg Pro Met Trp Asp Asn Glu 
450 455 460 



Phe Ser Thr lie Ala Thr Ser His Pro Lys Ser Val Val Gly Val Phe 
465 470 475 480 
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Leu Cys Gly Pro Arg Thr Leu Ala Lys Ser Leu Arg Lys Cys Cys His 
485 490 495 



Arg Tyr Ser Ser Leu Asp Pro Arg Lys Val Gin Phe Tyr Phe Asn Lys 
500 505 510 



Glu Asn Phe 
515 



<210> 3 

<211> 28 

<212> DNA 

<213> Homo sapiens 

<400> 3 

gaagggctcc aaaccaoctc ttgacaat 



<210> 4 

<211> 30 

<212> DNA 

<213> Homo sapiens 

<400> 4 

aaaatgoaga ttaccgtcot tattoottaa 



<210> 5 

<211> 27 

<212> DNA 

<213> Homo sapiens 
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<400> 5 

aaaacaaaaa aggttggtca tgcagca 



<210> 6 

<211> 21 

<212> DNA 

<213> Homo sapiens 

<400> 6 

tcaaaaattt tctttgttga a 



<210> 7 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 7 

accacagtcc atgccatoao 



<210> 8 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 8 

tocaGcaccc tgttgctgta 



<210> 9 

<211> 19 

<212> DNA 

<213> Homo sapiens 
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<400> 9 

attgcctctg aattcaaca 



<210> 10 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 10 

agtattgatg atcttaaa 



<210> 11 

<211> 20 

<212> DNA 

<213> Mus musculus 

<400> 11 

ttgtaccttg tctaotcGca 



<210> 12 

<211> 19 

<212> DNA 

<213> Mus musculus 

<400> 12 

acagagcaat gactocaaa 

<210> 13 

<211> 25 

<212> DNA 

<213> Homo sapiens 
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<400> 13 

aaaacaaaaa agatctattt ctact 
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